are restricted to river floodplains (Hupp and Osterkamp, 1996) . 147
The Strand Plain/Chenier Plain of Texas' eastern shoreline is home to the coastal live oak 148 population (Quercus virginiana) (Williams et al., 1999) . This species is the most common on 149
Texas' forested barrier islands (or strand environments), on topographic highs, as well as the 150 eastern shoreline (Shaw et al., 1980; Williams et al., 1999) . Carya cordiformis, Juglans nigra, and 151
Ulmus americana are restricted to fluvial floodplains and terraces (Hupp and Osterkamp, 1996) . 152
Eastern Texas' upland vegetation consists of a variety of grasses (Poaceae) and coastal scrub 153 species like the southern cattail (Typha domingensis), which are indicative of moist coastal 154 environments (Williams et al., 1999) . 155 156
Previous palynological studies7
Although the Gulf of Mexico is one of the most well-studied basins in the world, most of the 158 focus has been on oil exploration or on seismic and sedimentological facies models. Rarely has 159 the intent of these studies been to characterize the Holocene climatic record of coastal Texas. Of 160 those studies that discuss Holocene vegetation change, the majority focus on either the Mississippi 161
River Delta (Törnqvist and Hijma, 2012) defined four different climatic regions, ranging from humid near the Louisiana border to semiarid 167 along the coast and to the Mexican border (Thornthwaite, 1948; Williams et al., 1999) (Fig. 1) . 168
Less than forty palynological studies of Quaternary Texas deposits have been published since 169 the emergence of the discipline in the 1940s. Many of these studies are old in the context of modern 170 analytical techniques (Potzger and Tharp, 1947; Potzger and Tharp, 1954) , frequently omitting or 171 broadly estimating age control and pre-dating the standardization of palynological processing. The 172 first Texas palynological studies between the '40s and '50s pre-dated widespread conventional 173 radiocarbon dating and focused on peat bog sediments within the interior of the state (Potzger and 174 Tharp, 1943; Potzger and Tharp, 1947; Potzger and Tharp, 1954 occurring at 10 to 20 cm intervals depending on sediment availability within the archived core. 226
Two drill cores from Trinity Bay were selected for palynological analysis (TBHD-5-1 and 227 TV99-3 (Fig. 2) . Six radiocarbon dates for core TBHD-5-1 and four radiocarbon dates for core 228 TV99-3 provide age control ( Fig. 3 ; Table 1 ). Two additional radiocarbon samples from core 229 TBHD-5-1 and three from TV99-3 were sent to UC Irvine Keck Carbon Cycle AMS Facility to 230 help further constrain the late Holocene ages (Table 1) . 231
All radiocarbon ages were calibrated using Marine13 ( Bchron model quantiles 2.5%, 50%, and 97.5% are provided in Table S1 . 236 237
Palynological analysis 238
Sediment samples were chemically processed by Global GeoLab Limited following standard 239 palynological laboratory methods (Brown, 2008) . Dry sample weights were recorded before 240 processing, with an average of 10 grams used per sample. Lastly, a Lycopodium spores tablet with 241 a known amount was added in order to determine palynomorph concentration values 242 (palynomorph/gram). A minimum of 300 known in-situ palynomorphs (pollen, spores, and 243 dinoflagellate cysts) were counted when available for each sample to ensure accurate paleo-244 environmental representation. 245 246
Statistical analyses 247
Statistical analyses were used in combination with individual core age-models to determine the 248 potential timing of shifts in paleo-environment or climate. Constrained cluster analysis using Bray-249
Curtis similarity and correspondence analysis (CA), both based on raw abundance data, were used 250 to examine changes in pollen and spore assemblages through time within each core. Similarity 251
Percentage analysis (SIMPER) based on the Bray-Curtis similarity was achieved to determine 252 which taxa were controlling the clustering (Supplementary Table S2 ). All statistical analyses were 253 conducted using PAST v. 2.17c freeware (Hammer et al., 2001) . 254 255
Results 256

Age models 257
Corpus Christi Bay core CCB02-01 uses the same age model produced by an earlier study 258 three cores have similarly-derived age models and can be shown on the same age axis (Fig. 3) . 261
Ages in the text and figures always refer to the Bchron 50% quantile, and reported in thousands of 262 years before present (ka). Core CCB02-01 covers the most time, from 11.5 ka to 1.6 ka. Our 263 sampling of TBHD5-1 spans from 4.5-1.0 ka, and core TV99-3 includes a short yet detailed look 264 into the most recent past from1.8 ka to 0.2 ka. 265 266
Palynological results 267
Twenty-three unique taxa were observed within these cores (Supplementary Table S1) . 268
Common to all samples were nonarboreal taxa including low and high spine Asteraceae (mainly 269 Ambrosia and Helianthus), Chenopodium, Poaceae, and arboreal taxa such as Carya, Pinus, and 270
Quercus. The abundance of these taxa varies between cores; however, the majority of taxa are 271 shared by both bays. Absolute abundance of palynomorphs generally decreases down-core, likely12 due to oxidation after deposition. No clear first or last occurrence for any given taxa was found, 273 but rather a transition through time of dominance of one group versus another. Lack of reworked 274 taxa and the high quality of observed palynomorphs imply that the studied cores are representative 275 mostly of their immediately surrounding environment, and thus mostly represent their respective 276 drainage basins only to a limited extent. 277
In general, these assemblage results from Trinity Bay and Corpus Christi Bay show a trend of 278 herbaceous nonarboreal dominated assemblages in the early to mid-Holocene transitioning into 279 arboreal dominated assemblages in the late Holocene (Fig. 4) . The transition within Trinity Bay 280 occurs much more rapidly. Two noteworthy peaks in Carya (hickory tree, pecan tree) are noted at 281 4.1 ka and 2.2 ka in Corpus Christi Bay. Overall, Corpus Christi Bay has much more nonarboreal 282 then arboreal pollen throughout the studied interval (average relative abundance of nonarboreal is 283 72%) while Trinity Bay has been clearly more humid throughout the time interval studied with 284 arboreal pollen dominating with average values of 70% (i.e., average relative abundance of 285 nonarboreal of only 30%) (Fig. 5) . Statistical results further explore this palynological trend and 286 provide better constraint on the timing of observed changes. 287 288
Statistical results 289
Cluster analysis (Supplementary Figure 1) followed by correspondence analysis were 290 performed on complete pollen assemblages within each core (Fig. 6A-C) , as well on just the 11 291 taxa common to each core. The all-taxon and 11-taxon analyses for each separate core produced 292 essentially similar results, as the 11 common taxa together control more than 80% of among-293 cluster differences. These 11 major taxa are Asteraceae, Chenopodium, Poaceae, Ilex, 294
Onagraceae, Acer, Alnus, Carya, Juglans, Pinus, and Quercus. 295
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Four distinct sample clusters (Fig. 6A, colored polygons) are present in both CCB02-01 and 296 TBHD5-1; TV99-3 has the fewest samples, and only produced three clusters. The clusters 297 correspond to different age ranges within each core, with no inversions or mixing. The same 298 observational trend seen within the palynological results (Fig. 4) 
Onagraceae, and Apiaceae) and Ephedra. A unique 200 year-long cluster occurs from 8.4 until 8.2 306 ka. The vegetation is not extremely different in this horizon, however pollen abundance decreases 307 tremendously, while dinoflagellate cyst peaks in abundance (Fig. 5) . Finally, the fourth cluster 308 represents a tree-dominated environment (Alnus, Carex, Quercus, Ulmus, Pinus and Carya) from 309
ka onwards. 310
Although the interval at Trinity Bay is shorter (the last 4.9 ka), a similar trend towards an 311 increasingly tree-dominated environment is noted. Some minor changes allow the subdivisions of 312 the period of tree dominance into four time intervals for core TBHD5-1 (Fig. 6B) . These sub-313 intervals occur at the age intervals 4.9 to 4.1 ka, 3.8 to 2.0 ka, 1.9 to 1.5 ka, and 1.5 to 1.0 ka. It is 314 interesting to note that one of the markers allowing for the separation of the fourth interval is the 315 presence of Zea mays, or maize. Despite being wind-pollenated, Zea mays pollen grains are large 316 in size and density causing the grains to sink from the air quickly near the crop itself allowing for 317 a local signal (Traverse, 2007) . The presence of maize occurs in core TBHD5-1 at 1.5 ka, 1.3 ka, 318 and 1.2 ka (one grain per interval; Table S2) . 319 Core TV99-3 has three distinct palynological clusters (Fig. 6C) . Between 2.8 and 2.6 ka a 320 majority of herbaceous genera (Chenopodium, Poaceae, Utrica, and Ilex) and two arboreal taxa 321 (Quercus, and Carya). From 2.5 to 1.8 ka arboreal Juglans, Galium, and Hippuris control this 322 transitional cluster. Lastly, between 1.6 ka and 0.2 ka Pinus (pine), Salix (willow), and Alnus 323 (alder) characterize the most recent time period. This core has more taxa as outliers than the other 324 cores because of the relatively low abundance of many of the taxa (Fig 6C) . 325
The same analyses performed on a dataset including all three cores shows that samples from 326 the three cores plot amongst one another, and not within separate, core-dependent groups (Fig. 7) . 327
Comparison of the first correspondence axis (CA1) resulting from the combined core analysis 328 against the CA1 resulting from the separate correspondence analysis of core CCB02-01 yields an 329 almost perfect linear relation (R 2 = 0.96) (Fig. 8A) ; comparison with both Trinity Bay cores yields 330 an even higher R 2 of 0.99 (Fig. 8B ). Such congruence of the first correspondence (CA1) axis 331 between the three separate cores and the combined core analyses indicates that this axis within 332 each separate core points toward the same environmental gradient controlled by the same taxa. 333
This makes it possible for direct comparisons of the environmental changes seen within the three 334 cores, and strongly suggests that these changes were driven by allogenic factors influencing both 335 bays, rather than separate autogenic forcings. 336
Based on the sample groups resulting from the cluster analyses of each separate core, SIMPER 337 analyses enable the identification of the taxa that most contribute to cluster's differentiation -i.e., 338 the taxa that most strongly vary in abundance from one cluster to another (Supplementary Table  339 S2). At Corpus Christi Bay, contrasting the two oldest samples groups D and C (Fig. 6A: red and 340 purple clusters) shows that 78% of the overall average difference (OAD) between these two 341 clusters is controlled by changes in abundances of Chenopodium, Asteraceae, Quercus, and 342
Poaceae (in order of percent contribution; Table S3 ). Contrasting the second (C) and third (B) 343 samples groups shows that 72% of their OAD is driven by Asteraceae, Chenopodium, Quercus, 344
and Poaceae. Last, contrasting the most recent sample groups B and A shows 82% of their OAD 345 is controlled by changes in abundances of Pinus, Quercus, Chenopodium, and Asteraceae. In 346 Trinity Bay these same taxa are involved at similar percentages of contribution to between-group 347 OAD, indicating similar changes in vegetational habitats from one cluster to another. Thus, the 348 main difference between the bays is based not upon the individual clusters of vegetation, but rather 349 the timing and appearance of these clusters (Fig. 6) . While some Pinus pollen is considered to be autochthonous, the abundance of pollen Pinus 385 produces, along with its morphological ability to travel large distances, should be kept in mind 386 when determining its presence around the bays and basins they drain. 387
Herbaceous taxa are abundant, particularly in the lower sections of all the cores. Many of these 388 species are confined to open coastal habitats due to their need for full sunlight. Herbaceous plants 389
can also dominate drier environments and tundra plains, but some species of Chenopodiaceae, 390 low-lying Asteraceae, Cyperaceae, and Poaceae (for instance Spartina marsh grasses) are also 391 adapted to growing in continually wet fresh to brackish conditions, with many species able to 392 tolerate the salinity of coastal soils in return for the freedom of little to no canopy cover. The 393 occurrence, and at times dominance, of these species within some intervals indicates dominance 394 of a marsh environment. 395
In summary, the environment at both study areas evolved from a marsh-dominated environment 396 to an increasingly dense riparian canopy of trees along the rivers and bays. The trend occurs over (Fig. 2; Fig. 5) . 417
Dinoflagellate cyst concentrations at more distal TV99-3 were unaffected in the same way, with 418 a peak in concentrations at that location at ~1.7 ka. This peak is smaller in magnitude than a peak 419 occurring at 0.8 ka that we hypothesize is related to an established major storm (Rodriguez et anthropological influence rather than a climatic change. Native American activity in coastal Texas 428 is known for that time period from other records (Ricklis, 2004) , and is thought to have occurred 429 as far back as 9.5 ka (Warny et al., 2012) . Corpus Christi Bay core CCB02-01 had enough within-core differences allowing for the 435 subdivision of four vegetation assemblages through time. As stated previously, these assemblages 436 are statistically identical to the assemblages seen later in Trinity Bay (TBHD5-1 and TV99-3) . 437
Chenopodium primarily controls variability in the earliest part of the Corpus Christi Bay record 438 from 11.2-10.1 ka. More herbaceous elements (Asteraceae, Apiaceae, Onagraceae, and Poaceae) 439 are added to the assemblage starting from 10-8.4 ka (Fig. 4a) . From 8.4-8.2 ka (Fig. 4a, blue  440 cluster), a brief period of time is isolated by cluster analysis (Supplementary Figure 1 vegetation, so it is indeed likely that the sedimentation at that time was controlled by a punctuated 450 sea-level rise event, rather than a regional climatic event. After this time, from 8.2-1.6 ka, the 451 increasing abundance of trees is the main element controlling the clustering. This is coincident 452 
